Among the many plants used in traditional medicine we have the plants of the genus Asphodelus, which are present in the Mediterranean area in North Africa and South East Asia, and have been used by indigenous peoples until recently for various pathologies, including: Psoriasis, alopecia areata, acne, burns, nephrolithiasis, toothache, and local inflammation. The scientific literature over the last five years has investigated the various effects of the metabolites extracted from plants of the genus Asphodelus, paying attention to the diuretic, antihypertensive, antimicrobial, anti-inflammatory, and antioxidant effects, and it also has begun to investigate the antitumor properties on tumor cell lines. Studies have been identified through bibliographic research on electronic databases. A total of 574 records were identified on the PubMed, Scopus, Web of Science, and EBSCO databases. After having proceeded to the screening of the articles with the application of the eligibility criteria (all the articles pertaining to the issue Asphodelus), we arrived at a number of 163 articles, and then after the elimination of overlaps, to 82 articles. There are 11 articles which investigate the possible uses of plants of the genus Asphodelus in oral medicine. In oral medicine, the possible uses investigated by the scientific literature are for the treatment of neoplastic (melanoma and oral cancer), viral (herpetic viruses), and microbial diseases (candida, bacteriosis, leishmaniasis), and in the affection of the skin.
Introduction
The search for new active principles, which can be used in modern medicine, leads researchers to turn their attention to the plants that are part of traditional medicine, and to the discovery of new substances at the base of the alleged therapeutic effects [1] . However, there is not always a comparison between the traditional use of a plant in the treatment of a disease and their real action when investigated experimentally and clinically.
Among the many plants used in traditional medicine, we have the plants of the genus Asphodelus, which are present in the Mediterranean area in North Africa and South East Asia, and have been used by indigenous peoples until recently for various pathologies, including: Psoriasis, alopecia areata [2] , acne [3] , burns, nephrolithiasis, toothache, and local inflammation.
Eighteen species belong to the genus Asphodelus, with different sub-species and varieties, and those most described are the species Asphodelus tenuifolius, Asphodelus microcarpus, Asphodelus ramosus, Asphodelus aestivus (the names microcarpus, ramosus, and eastivus indicate the same species of Asphodelus), and Asphodelus fistulosus. The anatomical parts used of the plant are: The bulbs, roots, stem, leaves, and seeds, as decoctions to be applied on the afflicted areas both as extracts in aqueous and alcoholic solutions. Moreover, the plants of the Asphodelus are consumed as foods in the gastronomic tradition of some countries (Figure 1) .
A previous review conducted by Malmir et al. (2018) focused on this plant by investigating the main metabolites derived from the genus Asphodelus and their bioactivity, by searching the various metabolites obtained in the literature [4] .
The scientific literature over the last five years has investigated the various effects of the metabolites extracted from plants of the genus Asphodelus, paying attention to the diuretic, antihypertensive [5] , antimicrobial [6] , anti-inflammatory, and antioxidant effects [7] , and it also has begun to investigate the anticancer properties on tumor cell lines [8] .
Indeed, recent research conducted by Khalfaoui et al. (2018) investigates the antitumor properties of a metabolite (glucopyranosylbianthrone), extracted from the species Asphodelus tenuifolius, directed toward melanoma cells, giving further interest to the genus Asphodelus [9] .
Furthermore, a study conducted by Mayouf et al. (2019) confirms the activity of the metabolites extracted from Asphodelus microcarpus as an antioxidant and anti-inflammatory, partially confirming its use in traditional medicine as an anti-inflammatory [7] .
From these studies we can see, in the field of oral pathology, the possible uses of the substances extracted not only as antimicrobial and anti-inflammatory agents, but also as antitumors, both for an antioxidant action and for a direct action against some tumor cell lines.
In the light of the growing interest in medicine in the search for pharmacologically active substances, the question we ask ourselves is: What are the real, possible, and potential uses of plants of the genus Asphodelus in the treatment of diseases affecting the oral cavity and the maxillofacial district, transcending the uses of present folkloristic medicine, that have been described in the literature? 
Materials and Methods
The potentially eligible studies are literature reviews, clinical studies, in vitro studies, and epidemiological studies that treat Asphodel and its metabolites in modern medicine, and especially in maxillofacial disorders. All the studies published in English and conducted over the last 50 years have been taken into consideration, with particular attention in the last decade, considering the growing interest in the rediscovery of natural principles present in folkloristic medical cultures.
The potentially eligible articles were subjected to a full text analysis to verify their use for a qualitative analysis.
•
The inclusion criteria applied for the quantitative analysis are to include all those studies that spoke of asphodel in the medical field.
The exclusion criteria are to exclude all those studies that do not deal with asphodel for a potential use of its metabolites in the field of medicine and oral diseases, or for the diseases that affect the maxillofacial district.
Studies have been identified through bibliographic research on electronic databases [10] . Two reviewers were appointed to identify and screen the records, and a third reviewer decided in doubtful situations. After the screening phase, the overlaps were removed, the studies were identified, and the choice of studies was included in the qualitative analysis.
Results
A total of 574 records were identified on the PubMed, Scopus, Web of Science, and EBSCO databases ( Table 1) .
After having proceeded to the screening of the articles, with the application of the eligibility criteria (all the articles that speak of the Asphodelus as a possible employment in the medicine), we arrive at 163 articles, with the elimination of the overlaps to 82 articles, which with the application of the inclusion and exclusion criteria leads to 11 studies that treat Asphodelus as a possible use in oral medicine.
The whole selection and screening procedure, as described in Table 1 , is represented in the flow chart ( Figure 2 ). The eleven studies selected at the end of the bibliographic research phase were reported in Table  2 . The bibliographic data, the variety of asphodel studied, the type of extract used, and the part of the plant used were reported. Furthermore, the results of the single studies and the indications on the possible uses in oral medicine have been reported. The eleven studies selected at the end of the bibliographic research phase were reported in Table 2 . The bibliographic data, the variety of asphodel studied, the type of extract used, and the part of the plant used were reported. Furthermore, the results of the single studies and the indications on the possible uses in oral medicine have been reported. 
Discussion
The analysis of the literature shows that the extracts of the plant of the genus Asphodelus have been used and tested for the treatment of various pathologies, among which: Hypertension for its vasodilatory and diuretic effects, as reported by Aslam et al. (2016) [19] on a study on mice reporting a vasodilator effect due to a mechanism similar to calcium channel blockers, and a diuretic effect similar to thiazides; for the treatment of gastric ulcer, Gürbüz et al. (2002) shows a use of the root of Asphodelus eastivus with a gastro-protector effect [20] ; Anand et al. 2012 [21] and Sharma et al. (2011) report a medical use, the first in Africa and the second in India, for the treatment of nephrolithiasis with an increase in diuresis [22] .
In addition, plant extracts of the genus Asphodelus, both in alcoholic and aqueous solutions, have been tested for their antibacterial properties, sometimes reporting conflicting results, as in the study by Sibanda et al. (2007) which evaluated the extracted Asphodelin A activity from Asphodelus microcarpus as an adjuvant in antibiotic therapies with no efficacy [23] .
The antioxidant properties of the metabolites extracted from Asphodelus are also widely known as reported by Younis et al. (2017) [5] for Asphodelus tenuifolius, and Ljubuncic et al. (2005) for Asphodelus microcarpus [24] .
Possible Uses of plants of the Genus Asphodelus in Oral Medicine
In the diseases of the maxillofacial district, the possible uses investigated by the scientific literature, transcending the traditional uses of medicine in the various cultures, are in the treatment of neoplastic (melanoma and oral cancer), viral (herpetic viruses), and microbial diseases (candida, bacteriosis, leishmaniasis), and in the affection of the skin.
Anticancer, Antioxidant, and Anti-Inflammatory Properties
Plants of the genus Asphodelus have been studied for their metabolites for anticancer properties, both directed in adjuvant therapies in oral cancer, and directly on melanoma cell lines.
The antitumor activity directed against melanoma cells is mainly based on the properties of the anthraquinones, extracted from this plant, in presenting cytotoxicity.
Indeed, Khalfaoui et al. report interesting data on the two metabolites (glucopyranosylbianthrones, two atropisomeric forms) asphodeline 1 and 2, extracted in alcoholic solution of the aerial parts of Asphodelus tenuifolius These metabolites showed a cytotoxic activity toward melanoma cell lines (A375 cells), and both asphodeline inhibited cell proliferation in a concentration-dependent manner, with IC 50 values of 20.6 ± 0.8 and 23.2 ± 1.1 µM, respectively. According to this study, the targets in expressing their cytostatic and cytotoxic action against melanoma, are: Adenosine A 2a (the antagonist plays an important role in inhibiting promoter effect in melanoma tumor tissue); inhibition of glycogen synthase kinase (GSK)-3β, linked to the reduction of melanoma invasiveness; and inhibition of the Polo-like kinase 1 (PLK1), that the expression is dynamically regulated during the cell cycle in melanoma cells [9] .
The study by Di Petrillo et al. in 2016 is also interesting, which identifies in the extracts in alcohol, methanol, and water (flower, leaves, and tuber) of the Asphodelus microcarpus substances active against anti-tyrosinase, which is a key enzyme in melanin production [11] .
The study demonstrates an anti-melaninogenic effect aimed at the B16F10 cells murine melanoma cells. Furthermore, the best results were obtained mainly with the extract of Asphodelus microcarpus flowers.
In a study conducted in 2011, Phangani reported an antimicrobial activity of the fruits of Aspodelus tenuifolius turned toward bacteria and fungi, cultivated starting from the swabs of 40 patients in radiotherapy treatment for oral carcinoma. Thus, placing as a possible adjuvant therapy of oral carcinoma, in the ability of the active ingredients present in Asphodelus to inhibit bacterial proliferation in patients with oral cancer [12] . Furthermore, according to Mayouf et al., which confirms numerous previous studies, the extract of Asphoelus microcarpus has anti-inflammatory and antioxidant properties [7] . The power to turn off the inflammatories, and the antioxidant capacity of this plant, make it a potential weapon for reducing risk factors for the development of neoplastic lesions [25] .
A possible use of Asphodelus extracts for acute chronic inflammatory diseases (local inflammation in the course of stomatitis, or acute and chronic periapical endodontic lesions) are described by Mayouf et al. in 2018 [7] . The experiment was carried out on rats and mice with extracts in alcoholic solution (methanol) of aerial parts and roots of Asphodelus microcarpus, giving statistically significant results in the second phase of inflammation (3-6 h), with an effect similar to diclofenac.
Antiviral, Antifungal, and Antibacterial Properties
Numerous studies have investigated the properties of Asphodelus extracts on the activity of microorganisms. In this review, we have only taken into consideration the studies concerning pathogens involved in oral cavity stomatitis and skin infections.
Confirmation of the antibacterial activity of Asphodelo can be found in the Di Petrillo et al. (2017) study, which indicates the ethanolic extract of Asphodelus microcarpus as an inhibitor of the activity of Escherichia coli, Staphylococcus aureus, and of Candida albicans [13] .
Furthermore, Staphylococcus aureus was the subject of a study by Al-Kayali et al. (2016) [14] , where the bacterium was inhibited with an area of 18.6 mm diameter by the raw bulb extract and aerial part of Asphodelus microcarpus.
The activity of Asphodelus microcarpus extracts against Staphylococcus aureus is therefore confirmed in two studies; moreover, the methanol extract of Asphodelus tenuifolius was found to have an inhibiting effect with a diameter of 16 mm against Staphylococcus aureus, with a dosage of 4 mg/mL (Eddine et al. 2015) [15] .
In addition, a study conducted by Fafal et al. in 2016 reports that Asphodelus aestivus oil showed moderate antibacterial activity against Staphylococcus aureus, Staphylococcus epidermidis, Escherichia coli, Klebsiella pnemoniae, and Pseudomonas aeruginosa, and also showed antifungal activity against Candida albicans [16] .
The ability of Staphylococcus aureus to determine stomatitis is known in the literature [26] [27] [28] , and it is therefore essential in oral medicine to identify new active ingredients aimed at this bacterium, having in recent decades developed resistance to common antibiotics.
The aerosol parts of Asphodelus microcarpus have been tested against acne vulgaris bacteria (Propionibacterium acnes) demonstrating efficacy, according to Nelson et al. (2016) [3] .
An effect against the protozoa of leishmaniosis has been investigated by EL-ON et al. (2009), without showing particularly effective results [17] . Abad et al. (2000) tested the alcohol extract of Asphodelus ramosus as an antiviral extract, against Herpes simplex type I (HSV-1), Vesicular stomatitis virus (VSV), and Poliovirus type 1, reporting these data as ineffective [18] ; however, these data apparently appear to be in contrast with those of Di Petrillo et al. of 2017, which instead noted an effect of the Asphodelus microcarpus extract, which significantly affected the Ebola virus VP35 inhibition of the viral RNA (vRNA) induced IFN response [13] .
Conclusions
In scientific literature, the plants of the genus Asphodelus that can potentially be used in oral medicine are Asphodelus tenuifolius and Asphodelus microcarpus (ramosus and eastivus are synonyms).
The extracts of both plants have an antibacterial activity especially against the Staphylococcus aureas (responsible for stomatitis and tonsillitis), with an antifungal activity against Candida albicans (oral candidiasis).
For Hsv1 (herpetic virus) the inhibitory activity was modest, but according to the authors not enough to justify a clinical use.
The antioxidant and anti-inflammatory properties of the genus Asphodelus are interesting for their uses as protective factors against neoplasms; moreover, they are interesting for their cytotosic effect against the melanoma cell line (A375 cells) and the inhibiting activity against the tyrosine kinase in the production of melanin.
So, the possible and future uses of Asphodelus extracts in the field of oral medicine may be:
• As an anti-inflammatory aimed at inflammatory diseases of the oral cavity and skin; • Anti-acne due to its inhibitory activity toward Propionibacterium acnes; •
As an antibacterial agent for stomatitis and bacterial inflammation (Staphylococcus aureus, Staphylococcus epidermidis, Escherichia coli, Klebsiella pnemoniae, and Pseudomonas aeruginosa); •
As antiviral (HSV1) and anti-protozoa (leishmaniosis); •
In the treatment of oral candidiasis for its antifungal properties; •
In the treatment of neoplasms (cytotoxic action directed toward melanoma cells, in vitro studies); •
As an antioxidant.
